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01 

o: 

0 4 NOVEL COMPOUNDS 

05 

0^ The presenr invention relates to novel anribacrer ially 

0"^ ective meterialz, rc processes for their production, to 

0£ their pharmeceut ical use, and to a novel mic roor gam sit: 

OS from which they can be produced . 
IC 

1^ A larce number of microorganisms have been isolated 

il from nature and certain of those rriicrcc r cani sm.s have 

l'~ been found to produce various m.etaboli t es , which can be 

14 isolated and some of w^hich have useful antibacterial 
1^ activity. Four such metabolites are substances which 
1^ have been designated MM 47766, MM 47767, MM 55256 and 
17 MM 55260. They ere believed to be novel glycopeptide 
1£ comipounds and have been found to have useful 

15 antibacterial activity. 
2C 

2 i The present invention a c c o r d i n c 1 v o r o v i c e s the novel 
22 substances MM 47766, MM 47767, MM 55256 and MM 5526C. 
2 3 

24 The present invention also provides a nrocess for the 

2 5 production of the substance MM 4 77 66, mm ^7 767, MM 

26 55256 or MM 55260 which comprises cultivating a 

27 producing microorganism and subsequently isolatina MM 
2-£ 47766, MM 47767, MM 55256 or MM 55260 or a derivative 
29 thereof from the culture. 

3 0 

31 The present invention furthermore provides a process 

32 for the preparation of the substance MM 47766, MM 

33 47767, MM 55256 and/or MM 55260 which comprises 

3 4 separating MM 47766, MM 47767, MM 55256 and /or MM 55 2 60 
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02 or £ derivative thereof from a soluricn thereof in 

O: admixture with other ent i fcecTier i ally acrive substances 

04 end/or inactive substances by adsorption onto an 

0 5 affinity resin. 

06 

07 The substance MM 47766 has the foliowinc 

08 characteristics : 

OS- 

i C (i) it has an apparent molecular weight of 19 69±2 by 

i: Fast Atom Eombardment (FAB) Mass Spectroscopy; 

1j (11, it may be obtained by tne cultivation of a 

14 mil cr cor can ism of tne cenus P-si'w cciatoipsis 

15 (previously known as Noca rd 1 a ) ; 
16 

17 (iii) its retention time in hi en- pe r f c rmance liquid 

1£ chrcm»atocr aphy (h.p.l.c.)/ usinc a CIS ^ 

19 Eondapak (Trade Mark) column packing {column 

2 0 size 3 . 9mim diameter x 300mjT. long : , with an 

2: aqueous 0 . IM NaH2PC4 solvent svstem at pK 6.0 

22 containing 10% acetonitrile at a flow rate of 

2s 2ml/min, is approximately 4.6 minutes as 

24 measured by u.v. absorption at 220 and 280 

2E nm(packed h.p.l.c. column supplied by Waters 

26 Associates, U.S.A.); and 
27 

2E (iv) it shows ant ibacrer ial activity against 

2 9 S taphvlocQCCUS aureus V 5 7 5 . 

3 0 

31 The substance MM 47767 has the following 

32 characteristics: 
3 3 

34 (i) it has an apparent miolecular weignt of 1607±2 by 

35 Fast Atomi Eombardment (FAB) Mass Spectroscopy; 



36 
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02 (ii) it may be obtained by the c^ltivarion cf c 
02 micrccrcanism of the genus Asnv oclerocsis 

0 4 (previously known as N o c a r c i e ; ; 

'05 

06 (iii) irs retenracn ^ime in hi gh- pe r i c rmance licuic 

0 7 chr GiTiar OCT apny (h-p.l.c. '^smc: a C1& u 

0 8 5onc5apak (Trade Mark) column packing (column 

09 size 3 . Snmi diamerer x 300mm long), with an 

IC ac-jecus C.IM NaH2P04 sc-lven^ system at pH 6.C 



containing 10% acercnitriie ar a flow rare cf 
2ml /mm, is approx imar ely 7,4 mmures as 
measured by u.v. absorption ar 220 and 28C 
nm( packed h.p.l.c. column supplied bv Waters 
Associates, U.S.A.); ^nd 



17 (iv; it shows antibacterial activity against 

1 E St aoh VI PC occus aureus 5 7 3 . 
19 

2C The substance MM EE 25 6 has the fcllowmc 

22 characteristics: 

2 3 (i; it has an apparent molecular weight of 1807±2 by 
2 4 Fast Atom Eomibardment ( FAE ) Mass Spectroscopy; 

2 5 

26 ( ii ; it may be obtained by the cultivation of a 
2 7 microorganism of the genus Ajuv colatoosis 

2£ (previously known as Noca r d 1 a ; ; 

29 

30 (iii) its retention time in high-performance liquid 

32 chrcmetogrephy (H.F.L.C), using a C18 y 

-32 Bondapak (Trade mark) column pecking (column 

33 size 3.9mm diameter x 300mm long) , with an 

aqueous O.IM NaK2PC4 solvent system at pK 5.C 

35 containing 15% acetcnitrile and 0.005M sodium 
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CI 1 -hept anesulphcnare ion pairing reacenr at a 

0 ? flow rate of 2ml/rr.in, is apprcxirrtately 6.C 

04 minures as measured dv u.v. acsorprion ar 210 nm 

OL (packed h.p.l.c. coi-'jrrtn supplied by VJarers 

Oe Associates, U.S.A); 

07 

0£ (iv; it is an epimer of MM 477 67; and 

09 

IC {v; it shows anribacter i al ac-:::vity agains* 

1 : Srr aohvl ococcus au r eus V57 2 . 



The suosrance MM 55260 nas zne fcllowmi: 
charecreristics : - 



1 £ 

le (i; it has an apparent nioiecular weicnt of ie30±: bv 

I' Fast Atcrri Somba r crr^ent ; F AE ) Mass S peer rose opy . 
1 E 

IS (ii; it may be obtained by the cultivation of a 

2C microorganism of the genus Am v colatoosis 

2: (previously known as o c a r c i a ) ; 

2} (iii) irs retention time m high-performance liquid 

24 chromarogr aphy (HPLC) using a ClSu Bondapak 

25 (Trade Mark) column packing (column size 3.9mm 

26 diameter X 30miTi long) with an aqueous 0 . Im 

2: NaK2P04 solvent system at pK 6.0 containing 10% 

2£ CKtCN at a flow rate of Iml/min. is 

2S approximately 33 minutes as measured by U.V. 

3C absorption at 220mri (packed HFLC column supplied 

3i by Waters Associates, U.S.A.)- 

3 I 

3 3 ( iv ) it shows antibacterial activity against 

3 4 Staphylococcus eer eus v 5 7 3 . 



-5 C 
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2 0 



MM 4 7 7 67 cHG MM 5 5 256 are believed "co oe the corriccunci 
cf formula ( I ) : 




wherein R-^ is hycrogen and is methyl arriino (MM 47 7 6 7) 

or IS methylamino end R"*^ is hydrogen (MM 55255) . 

One of R' , R^ and R^ is the croup: 



ind the other two of R , R"* and R- 



a r e n \^ c r o c e n . 



The present invention also provides the aglycone and 
IT'S eud oacl vcone derivatives of MM 47767. 



26 
27 

2e 

29 
50 
51 

3 3 

.54 
3 5 

56 



The aglycone, designated MT 55251 herein, has the 
formula ( II ) - 




56 
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01 

02 

0 : 

04 
05 



The pseudoaclyccne , des:cnai.ec MT 
f crmula ( III ) . 



;2£: 



n e r G m 



has the 



07 

oe 

09 
10 

1 1 
1 3 
1 4 

16 
17 

1 e 

19 
20 
21 

2 2 

24 
25 

2 6 
27 

2e 

29 
30 
31 

3 2 

34 

^ — ' 

36 
37 




(ii: 



MM 47766, 47767, MM 55256 and MM 55260 may be obtained 
by the cultivation of a producing micr ooraanism and 
Lne recovery of MM 477 66, MM 47 7 67, MM 55256 and /or MM 
55260 or a derivative thereof from the culture. 

The term 'cultivation' (and derivatives of that term) 
as used herein means the delicerare aerobic growth of 
an crcanism in the presence cf assimilable sources of 
carbon, nitrogen, sulphur and mineral salrs. Such 
aerobic growth may take place in a solid or semi-solid 
nutritive medium, or in a liquid mediumi m which the 
nutrients are dissolved or suspended . The cultivation 
may rake place on an aerobic surface or by submerged 
culture. The nutritive medium may be composed of 
ccmolex nutrients or may be chemically defined. 



wo 91/06566 MCr/GB89/(n279 



o: - 7 - 

02 It hes been found that suitable microorganisms for use 

C m the cultivation process acccrcmc "cc the mvenrion 

04 include bacterial strains belonainc ic rhe genus 

'0 5^ Amy colarcnsis (previously known as r-J o c a r d i a ) that are 

06 capable of el£r:oraring MM 47766, MM 47767, MM 55256 and 

*07 MM 5526G, It nes further been found that an example of 

06 such a strain is sp. NCIE 40011 and also mutants 

0 5 thereof, v;hich hes been isolated from nature. 
10 

11 The term 'mutant' as used herein includes any mutant 

11 strain which arises sponranecusly or thrcuch the effect 

11 of an external agent whether that aceni is applied 

14 deliberately or otherwise. Suitable methods of 

It producing mutant strains including those c-ut lined by 

le H.I. Adler in ' I'ecbjii cu es for the Develcpmient of 

17 Microorganisms' in 'Radiation and Radioisotopes for 

16 Industrial Microorganisms', Proceedings cf a Symiposiumi, 

15 Vienna, 1973, page 241, International Aromic Energy 

20 Authority, and these include: 
2 1 

21 (i; Ionizing radiation ( e . c . X-rays and X-rays), 

21 u.v. light, u.v. light plus a photosensitizing 

2 4 agents [ e.g. 6-methoxypsor alen ) , nitrous acid, 
25 hyc r oxy 1 amiine , pyrimidine base analogues ( e . c . 
2i 5-bromouracil ) , acridines, alkylating agents 
27 ( e . c ■ mustard gas, ethyl -methane sulphonate), 
2E hydrogen peroxide, phenols, f c rm-aldehyde , heat, 
25 anc 

5C 

31 (ii) Genetic techniques, including, for example, 
.3 2 recombination, t r ans i C' rmiar i on . r r ansduc 1 1 on , 

33 lysogenisat ion , lysogenic conversion, protoplast 

.54 fusion end selective techniques tcr spontaneous 

3 £ mutants . 



3 6 



wo 91/(16566 



FCr/GHSy/01279 



o: - 6 - 

01 Sp. NC IE 4 0011 has been identified as a previouslv 

01- unreported, atypical, strain of Am v c olatoosis 

04 ori en talis and therefore also forms a part of the 

Or presenr invention, particularly in bicloaically pure 

06 form. It has been ceposired at the National 

07 Collections of Industrial and Marine Bacreria Ltd. 
Oc (N.C.I.E;, Aberdeen, Scotland under number 4 0011 on 
Or 11th April , 1966 . 



IC 

i: The i ermentati on miedium icr cultivating sp. NCIE 4001i 

i; suitably ocn rains sources oi assimilable carbon and 

11- assimiilable nitrogen together with inorganic salts. 

1 Suitable sources o f n i t r c g e n include y e a s r extract. 

15 soyabean flour, meat extract, cottonseed, flour, malt, 

li distillers dried solubles, ammo acids, protein 

1" hydrcly sates and arrdnoniumi and nitrate nitrogen. 

IE Suitable carbon sources induce glucose, lactose, 

1^ maltose, starch and glycercl^ . Suitably the culture 

2C medium also includes alkali metal ions (for example, 

21 sodium), halogen ions (for example, chloride) , and 

2: alkaline earth metal ions (for example calciumi and 

2: magnesium) , as well as trace elem.ents sucn as iron and 

2 4 cobalt . 
25 

2£ The cultivation may suitably be effectea at a 

27 temipereture of about 20 to 25^C , advantageously 20 to 

2£ 30^C, and the culture may suitably be harvested up to 7 

2S- days, advantageously about 3 to 5 days, after the 

3C initiation of fermentation in order to give an optimum 

31 yield of the desired product. 

3 2 

33 Th.e desired product or a derivative thereof may then be 

3<: isolated from the culture medium and worked up and 

35 purified using conventional techniques for glycopeptide 

3e compounds. All such isolation and pur if icat loi". 
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effected at cocl tc 
e at a i crr.pc r r c 
C^C, ccr,\-Gni en- 1 y frcrr. 

06 

CT Tne CGSirec prccuc^ iz cer.eraily cczair.Lc r ec cri— r. ar.t I \' 



oe frcm the culfLire filtrate, and it is tnerefcre 

ccnvenient for the first isclation step involve 

IC rcmcval of solid rrtaterial rrcrri tne i e rr:ienr a 1 1 cn crcth 

11 by, icr example, filtration or centr i fucat icn , tc aive 

11 c clarified culture filtrate. 

14 r-urtner isolation of tne desired proauct ircrr, the 

11 Clarified culture filtrate rriay conveniently ce effected 

It ty adsorption onto an affinity resin sucn ar 

17 D- al anyl-D- al anine- sepharcse affinity resin. 

le 

19 Tne desired corripcund niay readily be identified in a 

2C routine manner by testing for antibacterial activ:i\- 

21 end /or by monitoring the n.p.l.c. retention ti.me. 

2 3 Suitably, the separation procedure may elude a 

24 hi gh-per f ormiance liquid chr cmatocr apny step, prefer rrly 

25 asthelaststep. Eluticn iTiay be effecuec using 

26 aqueous NaH2P04 /acetonitrile . 
27 

25 The aclycone and pseudcacly cone derivatives of MM 44767 

29 may be prepared by hydrolysis, in particular acid 

3C nydrclysis, of MM 44761. In a preferred process MM 

31 44767 is heated with a mineral acid such as 

22 hydrochloric acid and the process mcnitered by KPLC . 

33 m weak acid conditions (e.g. IM KCl ) heating for 10-15 

3 4 m.mutes will produce tne ps eudcaglyccne MT 55262. In 

35 stronger acid conditions (e.g. 5M HCl ) more prolonged 

36 neating may produce the aglycone MT 55261 . 
3 7 



CI - 9 - 

CI procedures m a \' c c n \' e n i e n 1 1 v be 

C cim.cient temperature, icr e:-:am.c 

0 4 w i t h 1 n the ranee of i r cm. t c 

C5 20 to 2S^C. 



I 
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02 MM 47766, MM 47767, MM 55256 end MM 55260 and tneir 

03 derivarivGS, m particular MT 55261 and mT 55262, may 
0^ t)e crystalline cr non-crystalline and, if crystalline, 
0^ may optionally be hydrated or solvarec . 

06 

07 The compounds according to the invention are suitably 

06 provided in substantially pure form, for example at 

0? least 50% pure, suitable at least SOk pure, 

10 advantageously at least 75% pure, preferably ar leasi 

1- 85% pure, miore preferably at least 95% pure, especiall\' 

ct least 98% pure, all percentages oemc calculated as 

13 we j ght / we i ght . An impure or less pure ic^rm of a 

compound acccrdinc to the invention ma\- , for examole . 

15 oe used in the preparation of a more uure lormi of zhe 

1^ same comipound cr of a related compounc ; icr example a 

17 ccrrespcncing derivative) suitable for pne rmaceut i cal 

1 e use , 
19 

2 0 MM 477 66, MM 4 7 7 6 7 , MM 5 5 256, MM 55260, MT 55261 and MT 

21 55262 and their phermaceut i cally acceptable derivatives 

22 have antibacterial properties and are useful for the 

23 treatmient of bacterial infections in animals, 

24 especially mamimials , including humans, m particular 

25 humians and domesticated animals (including farm 

26 animals). The comipounds may be used for the treatment 

27 of infections caused by e wide range of organisms 
26 including, for example, those mentioned herein. 
29 

30 The present invention provides a pharmiaceut ical 

31 composition ccm.prising MM 47766 , MM 4 7767, MM 55256, MM 

32 55260, MT 55261 or MT 55262 or a ph a rma c eu t i c ally 

33 acceptable derivative thereof together with a 

3 4 pharmeceuti cally acceptable carrier or excipient. 
35 

3 6 The present invention also provides a method of 
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rrectinc bacterial infections m animels , especiclly ir 
nurrians end m dcniesri cared marrLnals , whicn comDrises 
adrriinisrer mc MM 4 7 7 66, MM 4 7 7 6 7, MM ^: 2 E 6 , MM 5 526C, 
MT 55261 cr MT 55262 or a pha rrriac eur i cal I y acceorablt 
derivetive thereof, or a composition according to the 
invention, ro a patienr in need rnereoi . 

The compounds and com^posi t ions acccrdzng to the 
invention may be formulated for administration in an\' 
convenient way for use in human cr veterinary miedicine 
by analogy with other antibiotics. 

The compounds and compositions according to the 
invenricn may be formulated for acmm i s z r at i on oy any 
rcure, icr examiple oral, ropical cr parenteral. The 
compositions miay , for example, be miade up in the fc^rn. 
of tablets, capsules, powders, granules, lozenges, 
creams, syrups, or liquid preparations, for example 
solutions or suspensions, which may be formulated for 
oral use cr in sterile form for parenteral 
administration by injection or infusion. 

Tablets and capsules for oral ecmiinist r at ion may oe in 
unit dosage form, and miay contain conventional 
excipients including, for examiple, binding agents, for 
example, syrup, acacia., gelatin, sorbitol, tregacanth, 
or polyvinylpy r rollidcne ; fillers, for example lactose 
sugar, mai z e- starch , calcium phosphate, sorbitol or 
glycine; tabietting lubricants, for example macnesiumi 
stearate, talc, polyethylene glycol cr silica; 
c i s int egr ant s , for example potato starch; and 
pharmaceut i cally acceptable wetting agents, for exampl 
sodium lauryl sulphate. The tablets may be coated 
according to methods well known m normal 
pharmaceutical oractice. 
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or: Or si liquid preparetions may be in the form of, for 

0? example, aqueous or oily suspensions, solutions, 

04 emulsions, syrups or elixirs, or may be presented as a 

0^ dry product for reconst i tut i on with water or another 

06 suitable vehicle before use. Such liquid preparations 

07 may conrain convenrional addirives, including, for 
0^' examiple, suspending acenrs , for example sorbitol, 

OS- methyl cellulose, glucose syrup, gelatin, hydrcxyethyl 

iC cellulose, ca r boxymethy 1 cellulose, aluiTiiniumi srearate 

11 gel or hydrogenated edible fans; emulsifying agenrs , 

II f o r e X ampl e lecithin, s o r b i r a n mon ocleare or acacia: 

1? non- aqueous vehicles {which miay include edible oils; , 
1 for example almond oil, oily esrers (for example 



li .glycerine), propylene glycol, or ethyl alcohol ; 

i 1" preservatives, for example methyl or prc'pyl 

1*7 p-hyd roxy ben z oat e or scrbic acid; and, if desired, 

ir convent ic-nal flavouring and colour agents. 

1 9 

2C Ccmpcsitions according 'co the invention in r ended for 

21 topical admiinist ration may, for example, be in the form. 

2: of omrmients, creams, lotions, eye oinrm.ents , eye 

2 J drops, ear drops, impregnated dressings, and aerosols, 

2 4 and miay contain appropriare conventional additives, 
25 including, for example, preservatives, solvents to 
2£ assist drug penetration, and emiollients in oinrmienrs 

27 and creams. Such topical formulations may also contain 

2t compatible conventional carriers, for example cream or 

2E- cinrment bases, and ethanol or oleyl alcohol for 

3C lotions. Such carriers miay constitute from; about 1% to 

31 about 98% by weight of the formulation; more usually 

3:2 they will constitute up to about 80% by weight of the 

3 3 formulation. 
34 

3E Compositions according to- the invention may be 

3t formulated as suppositories, which may contain 
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02 ccnvenrional supposiuory bases, for evample 

02 cccce-butter or other giycerides . 

04 

"05 Compositions accordinc to the invention intended for 

06 parenteral administration rriay conveniently be in fluid 

'07 unit dosage forms, which may be prepared utilizinc the 

08 ccm.pound and a sterile vehicle, water beina preferred. 

09 The compound, depending on the vehicle and 

10 concentration used, miay be either suspended or 
dissolved in the vehicle. In preparing solutions, the 

i2 compound miay be dissolved in water for injection and 

12 f ilt er - srer il i sed before oeing filled into a suitable 

1 ^ %' i a 1 o r empou i e , which is then sealed. Ad v a n t a a e ou s 1 y , 
i^ ccnvenricnal additives including, for examiple, local 

16 ■ anaesthetics, preservatives, end buffering acents can 

17 be dissolved in the vehicle. In order to enhance the 
If stability of the solution, the comipos 1 1 1 on may be 

1? frozen after being filled into the viaiL, and the water 

20 remicved under vacuum; the resulting drv Ivoohilized 

21 powder may then be sealed in the vial and a 

22 accompanying vial of water for infection miay be 

23 supplied to reconstitute the liquid prior to use. 

24 Parenteral suspensions miay be prepared in substantially 

2 5 the samie manner except that the compound is suspended 

26 in the vehicle instead of being dissolved and 

27 sterilisation cannot be accomplisnec ov filtration. 
26 The ccmtpound may instead oe sterilised by exposure to 

29 ethylene oxide before being suspended in tne sterile 

30 vehicle. Advantageously, a surfactant c^ r wetting agent 

31 IS included in such suspensions in orcer tC' facilitate 
^32 uniform; distribution of the compound. 

3 5 

34 A compound or compc^sition according to tne invention 

3 5 Ml ay suitable be administered to the patient in an 

36 ant ibacterially effective amount. 
3 7 
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0^ ^ ccmpcEition according to the invention may suitably 

contsin from 0.1% oy weichr , preferaoiy from 10 ro 60% 
by weigh-, ci a ccmpcund acccrdinc to the invention 
(based on the total weight of the comccs i t ion ) , 
depending on the method of admiin i st r a 1 1 on . 



o: 

04 
05 
0 6 
07 

oe 

09 
10 



The compounds acccrdinc to the invention may suitably 
be administered tc the patient at a daily dosage of 
from 1.0 ro 50 mg/kg of body weight. Por an adult 
human (of appr cximately 70 kg body weicht;, from 50 to 
-000 mg, for example about 1500 mc . ci a ccmpounc 
according ro the invention may oe acmmistered daily. 
1^ Suitably, the dosage fcr adult humians is from 5 to 20 

mg/kc per day. Higher or lower ccseges may, however, 
used in accordance with normial clinical practice. 

17 

When the compositions according to the invention are 
^- presented in unit dcsage form, each unit dose may 

suitably com.prise from 25 to 1 000 mc , preferable from 
50 to 500 mc , of 2 ccmipound acccrdinc ro the invention 

2 2 

^'^^ following Examples illustrate the nresent 
24 invention. 
25 
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O: Production anc Isclation of MM 47766 and MM 47767 

0 : 

0 Exemole : 
0 5 

0 a ) Fermenrar I on 

C CJilrure NCIE 40011 was crown for 7 days at 26°C on 

Of solid agar slant in a McCarrney bottle. The agar 
medium had the following composition: 
^ ConsT i ruen* P-jnounz [c/' 

^- Yeastextract 4.C 

1 ^- Malt extrac- 10 



1 1 
1 ^■ 
2C 



9 ^ 



r 



l~ Dexrrose 4.C 

1 ^ Agar 2 C . C' 

De ionised water toilitre 
1 [The constituents were al2 'Bactc' products ( Eacto is a 

1 Trace Mark) as supplied by Difco Laboratories, 

P.O. Box 24B, Central Avenue, East Molesey, Surrey]. 
The medium was adjusted to pH 7.3 before sterilisation. 



A spore suspension was prepared by adding 10ml of 
sterilasec water containing 0.005% Triton X 100 to a 
McCartney bottle agar culture of NCIB 40011, followed 
by sonication for 1 minute. Portions ( 1ml } of spore 
suspension were used to inoculate the fermentation 
2t medium (100ml) contained in 500ml conical flasks closed 

2*^ with foam plastic plugs. (Triton X 100 was obtained 

2i- from B.D.H. Chemicals Ltd., Poole, Dorset). The 

2S fermentation medium contained; 

5 C Consti tuen: .Amount ( g / 1 ; 

31 Soya bean flour 10 
3: Glycerol 20 

32 Maltose 2 

34 Stock trace elements 10ml 

35 Deionised wate: to 1 litre 
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02 

c: 
o: 

0 4 
05 

oe 

07 

0£ 
OS- 
10 

1 : 
* 

1 

1 •■; 
11 
It 
1 

1 i 

^ c 
20 



- 16 - 

The sTicck uTcce elemenr sciuricn contained: 



24 

2 6 
2 7 
2F 
2 ? 
5 0 
3i 



Cons t ituent 
CaCl2 . 2H2O 
MgCi 2 . cH^O 
NaCl 
Feci 3 
ZnCl2 

CUCI2 . 2H2C 
MnS04 . 4h:2C 
C0CI2 . 6H2C 

Tne medium wes cdiusred 
at 117*^C for 15 minures . 



Amount ( g / 1 " 

IC 

IC 

0 . r 
C . 
C: . 1 
0 . 5 

:efore srerilisa 



. I on 



36 



(The soya been flour was Arkssoy 50 supplied bv the 
British Arkady Co. Ltd,, Clc Tref f ore , Manchester). 

Incubation of the f ermentct ion flasks was carried ou' 
for 96 hours at 26*^C and 240 rpm on a gyra-ccry shaker. 
The harvested broth was then clarified b\' 
cent ri fugat ion . Samples were monitored for antibiotic 
activity by bioassay on S t a u h v 1 o c oc cu s aureus 'Oxford' 
using the conventional hoi e- in-pl ate method. 

b ; Isolation of MM 47766 and MM 47767 

The cly ccpeptides MM 47766 and MM 47767 were isolated 
from the clarified broth by adsorption onro 
D-al anyl-D- alanine-sepharose affinity resin. 

The affinity adsorbent was prepared from D-alanyl- 
D- alanine irrjnobilised on activated CH-sepharose 4E 
( e-Z^JTiinohexanoic acid- act ivated-sepharose-4E was 
obtained from Sigma Chemical Co., Poole, Dorset). 
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01 -Iv- 
or: The clarified broth (1400ml) prepared as described in 

03 a) was srirred for 1 nour with D- al any 1 - D- al an me - 

04 sepnarose affinity resm (14ml wer voru-ne ; . The 

"0 5 mixture was filtered onro a glass scinrer funnel and 

06 the filtrare discarded. The affmir v r e s i n w a s 

'07 resuspended in disrilled warer (1000iti-L; ano filtered as 

Oe before. The resin was washed once more with distilled 

05 water. The cly copept ides were elured from the affinity 

10 resin with 50ml of 0 . IM ammonia conrainmc 50% 

11 acetonitr il e . The eluate was evaporared under reduced 

12 pressure to dryness to yieTd SOm.c of a mixture of 

13 MM 47766 and MM 47 7 67. 
14 

15 This mixture was then redissolved m Irril of distilled 

16 water and chr omatogr aphed on an HPLC columin (9.4mm x 

17 500mm) packed with Waters Preparative C18 reverse phase 

18 column packing (55-105 microns) {Warers Associates, 34 

19 Maple Streer, Milf ord , Mass, USA). The column was 

20 eluted with 0 . IM NaH2P04 pH 6.0 containing 10% 

21 acetonitr ile , at a flow rate of 4ml/min. Fractions 

22 (8ml) were collected and bioassayed by disc diffusion 

2 3 on Staphylococcus aureus 'Oxford' . /Vnt i bact e r i ally 

24 active fractions were also monirored on a Waters high 

25 performiance liquid chromatography column (3.9 x BOOmm) 

26 containing pbondapak C18 reverse phase material. The 

27 glycopept ides were eluted from the column with 0 . IM 
25 NaK2P04 pK 6.0 containing 10% acetonitr ile , at a flow 

29 rate of 2ml/min. The eluate was monitored at 220nm and 

30 2B0nm by a Hewlett-Packard 1040A diode array HPLC 

31 monitor (Hewlett-Packard, Corvallis Division, 100 N.E. 
^32 Circle Boulevard, Corvallis, Oregon, USA). Under these 

33 conditions MM 47766 had a retention time of 4.6 minutes 

34 and MM 47767 had a retention time of 7.4 minutes 

35 (vancomycin standard has a retention time of 7.1 

36 minutes under the same conditions) . Fractions 6-8 
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02 contained MM 4776 6 and were ccmbined 2 2:ni : . Fractions 
0 2 10-15 contained MM 47767 and were corrLcmec { 2rr\l : . 

04 

05 Inorganic impurities were removed from the separate 

06 bulks by absorbing once more onro D~alanyl -D- alanine- 

07 sepharose affinity resin (15ml Wet Volume per bulk). 
Ot The resin was washed with water and the glycopeptide 

09 eluted with 0 . IM ammonia containing 50% acetonitrile as 

Id previously described. The eluate in each case was 

12 evaporated to dryness to yield 2 . 3mg of MM 47766 and 

11 9 . 8mg of MM 47 7 67 , 
15 

1 4 Properties of MM 47766 

15 FAB mass spectroscopy indicated a molecular ion (MH-f) 

16 at 197012. 
17 

1 f Properties of MM 47767 

19 FAB mass spectroscopy indicated a molecular ion (MH-f) 

20 at 1808±2 and acid hydrolysis of the sample afforded 
22 phenylalanine and N-methyl m-chloro-p- 

22 hydr oxyphenylglycine . 
23 

24 Molecular Formula: C85H95N9O3XCI2 

25 UV (H2O; >-max 280nm (y 8028) 

26 IR (KBr) 1655, 1605, 1595, ISOlcm-^. 

27 Figure 1 shows the 400MH2 NMR in DMSO 6^ at 353^k , 

28 Tetremethylsilane as internal standard- N-methyl 

29 singlet occurs at 62.29. 

3 0 

31 The antibacterial activity of material produced 

52 essentially as in Example 1 was determined by the 

33 microtitre method. Oxoid No . 2 broth (supplied by Oxcic 

34 Ltd, VJade Road, Basingstoke, Hamipshire, UK (Oxoic is a 

35 trade mark) ) was used for all organisms except for the 

36 Streptococcus spp. which was tested using Todd Hewitt 
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02 broth (supplied by Oxoic Ltd.)- Inoculum were 
0 2 overnicht broth cultures diluted renfolc . The 

04 :Tiicrotire plates were mcubared for 2'. hours at 21^C. 
05 

06 The results are shown m Table 1. 
07 
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01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
1 1 

12 
13 
14 
15 
16 
17 
18 
1 9 
20 
21 
22 
23 
24 
25 
26 
27 
2£ 
29 
30 
31 
32 
3 3 
34 
3 5 
36 
37 
38 
39 
40 
41 
42 
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Table 



Antibacterial activity of MM 47766 and MM 47767 against 



c ranoe or organisms , cete rmi nec 



the 



microtitre method 
(MIC pg/ml) 



* Multi-resistant (Methicillin, Tetracycline 
Erythromycin and Gentamicin resistant) 



ORGANISM 




MM 47 


7 66 


1 

MM 4 77 67 ! 


Bacillus subtilis ATCC 


66 3 3 




0 


0 




Corynebacter ium xerosis 












NCTC 97 5 5 




4 . 


0 


1 


. 0 


Sarcina lutea NCTC 8340 




e . 


0 


2 


. 0 


Staphylococcus aureus 












Oxford 




5 . 


0 


4 


. 0 


Russell 




e . 


0 


8 


. 0 


V57 3 MR^ 






C' 


2 


. 0 


S . saprophyticus ' FLl ' 






0 


6 


. 0 i 


' FL2 ' 




1 G . 


\J 


2 


• ^ 1 


£ . epidermid i s 60137 






0 


1 


. 0 \ 


54815 




32 . 


0 


32 


. 0 I 


Streptococcus py rooenes 


CNIO 


G . 


0 


2 






1950 




Ci 


0 






1951 






<C 


c 


S.agalactiae 'Hester' 






0 


1 


. c 


S. sanguis ATCC 10556 




4 . 


0 


2 


. 0 


S . viridans ' Harding ' 




4 . 


0 


10 


. 5 


S. pneumoniae Pu7 




4 . 


0 


1 


. 0 


S . f aecalis I 




8 . 


0 


2 


. 0 
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0 2 Example 2: Preparation of MM All ei 

0 3 

0 4 a ) Ferment at 3.on . 
'05 

06 100ml of seed medium conrainec ir. a 500ml conicalflask 

'07 fitted with a cotton gauze cap was sterilised at 121*^0 

oe in an autoclave for 15 minutes. The flask was 

09 inoculated with 2ml of a spore suspension of culture 

10 NCIB 40011 which had been preserved in liquid 

11 nitrogen. The flask was then incubated at 26^C for 
12- 72hr on a gyratory shaking table at 240rpm. 10ml of 

12 the vegetative inoculum produced, was used to inoculate 

14 each of two further flasks of seed medium prepared in a 

15 similar way. Fermentation was tnen carried out for 
'16 48hr at 26^C on a gyratory shaking table at 240rpm. 

17 ISlitresof seed media together with 0.1% ant i foam inc 

1£ agent. Polypropylene glycol P200C, was sterilised in a 

19 20 litre fully baffled fermenrer for 1 hour ar 121°C. 

20 The fermenter was stirred by an agitator, fitted with 

21 three, vaned-cisc impellers, at 200rpm and supplied 

22 with sterile air at C.5 volumes oer vciume per minute. 
22 200ml of the second seed stage were used to inoculate 

24 the fermenter and incubation was carried out for 46 

2 5 hours at 2 6^C. An overpressure of air of 0.5 bar, was 
26 maintained throughout. 

27 

26 For the final fermentation, 300 litres of fermentation 

25 medium containing 0.1% P2000, was sterilised in a 450 

30 litre fully baffled fermenter at 121^0 for 1 hour. The 

31 fermenter was stirred with an agitator, fitted with 
^32 three, vaned-disc impellers, at SOrpmi. 8 litres of 

3 3 vegetative inoculum from the 20 litre fermenter were 

34 added and the fermentation incubated at 26°C for 72 

35 hours. Sterile air was' supplied at 0.25 volumes per 
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02 volume per minute for the first day and then increased 
05 to 0.5 v.v.m. for the remaining time. An overi^ressure 

04 of air of 0.5 bar was maintained throughout. The 

05 fermentation was harvested at 82hr and clarified by 

06 centrif ugation . 
07 

05 The seed and fermentation miedia were of the same 

05 composition. The medium contained: 

10 

1 1 Constituent Amount ( g / 1 ) 

12 Soyabean flour 10 

13 Glycerol 20 

14 Maltose 2 

15 C0CI2.6H2C C.OOi 

16 Trace element solution 10m_ 

17 Deionised water To 1 litre 
16 

19 Trace element solution contained: 
20 

21 Constituenr Amount (g/1; 

22 CaCl2.2H20 10 
22 MgCl2.6H20 IC 
2 4 NaCl 10 

25 FeCl3 3 

2 6 ZnCl2 0.5 

27 CUCI2.2H2O 0.5 

26 MnS04 . 4H2O 0.5 
29 

30 The medium was adjusted to pH 7 . 3 before 

31 sterilisation, (The soyabean flour was Arkasoy 50 

32 supplied by Arkady - A.D.M. , Manchester, U.K. ; 
33 
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0 2 b ) Isolation of MM 47767 

0 J 

04 Clarified broth from Example 2e was further crocessec 

'05 using an Alfa-Laval UFBR I/II Ult raf ilr r at ion ric 

0 6 (Alfa-Laval, Brentford, Middlesex: with Rem cor ncllcw 

'07 fibre cartridges. The ulr r af iltr are ( 40 _i rres ) was 

06 applied to a 22.6 litre Diaion HP20 column (HP20 

09 supplied by Mitsubishi Chemical Industries, Tokyo, 

10 Japan.) at a flow rare of 0.5 litre/mm. The column was 

11 washed with 10 litres of water anc rnen eluted with 50% 

12 prcpan-l-ol in 0 . IM ammonia at 0.25 lirre/mm, 1 litre 

13 fractions were collected. Those with antibiotic 

14 activity (8-22) were bulked and evaporated under 

15 reduced pressure to 2.5 litres. 
16 

17 Precipitated solids were removed from the concentrate 

15 by cent rifugation and the pellet washed twice with 

15 deionised water. The supernarant and the two water 

20 washes were combined (2.3 litres) and aa-usrec tc oH 

21 6.5 with HCl . This solution was then applied to a 0.75 

22 litre CM Sephadex C25 cation exchange column (Na"^" form) 

23 previously equilibrated with 0.05M NaH2?04 pH 6.5 {CM 

24 Sephadex was supplied by Pharmacia Ltd., Uppsala, 

25 Sweden). The column was washed with 0.05M NaH2F04 pH 

26 7.0 (0.5 litre) and both percolate and washings 

27 discarded. MM 47767 was eluted using an exponential 

25 gradient of 0.05M NaH2P04 pH 7.0 to 0 . 2M Na2HP04 pH 9.2 

25 (1 litre in mixing vessel) at a flow rate of lOml/min. 

30 20ml fractions were collected, those containing MM 

31 47767 (140-250) were bulked. The bulked fractions were 

32 applied to a 0.59 litre Diaion HF20 column at 

33 14ml/min. The column was washed with 600ml of 

34 deionised water and eluted with 50% propan-l-ol in 0 . IM 

35 ammonia. 20ml fractions were collected and those 

36 fractions containing MM 47767 (20-66) were bulked and 
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02 concentrated in vacuo . NaH2P04 was added tc the 

03 concentrated solution to give a toral or 1 . 5L with a 

0 4 rnolariry cf 0.0 5M and rhe pH was ac^usrec zc 6.5. The 

05 solution was then applied to a second CK Seohadex C25 

06 cation exchange column (0.69 litre;. The perco±are was 

07 discarded and the column washed with 0.05M NaH-^PO^ pH 
06 7.0(1 litre ) . 

09 

10 MM 47767 was elured using an exponenria^ gradienT: of 

11 0.05M NaH2P04 pH 7.0 to 0 . 2M Ne2HPC^ ph 9.2 (1 litre in 

12 mixing vessel) az a flow rate of ICml/mm. 20ml 

13 fractions were collected, and those rracrions 

14 containing MM All 61 (124-260) were bulked and desalted 

15 using D-alanyl-D-alanine Sepharose affiniry resin. The 

16 resin was stirred with the bulked iracrions for 1 hour 

17 ar pH 7.0 and the resin recovered by filrration. The 

18 resin was then washed with distilled warer (2 x 800ml 
15 aiiguots) end eluted with six, 300ml aliqucts of 0 . IM 

20 ammonia containing 50% acetonit r iie . The percolate and 

21 water washes which still contained some MM 47767 were 

22 treated once more with D-alanyl-D-elan^ne affinity 
22 resin and the resin recovered, washed and eluted as 

24 described above. The eluates containing MM 47767 were 

25 combined and the ammonia and acetonitrile evaporated 

26 off in vacuo . The solution was finally freeze-dried to 

27 yield 2.84g of substantially pure MM 47767. 



28 
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0 2 Example 3 

c: 

C=4 FreparaTion of MM £5256 
' C5 

Oe MM 55256 can be isolated curing tne course of ^he 

"07 isolation and extraction of MM 47756 as described in 

0 8 Example 2 . 

09 

IC Following this procedure described in Example 2 MM 

i: 55256 can be separated from MM 47767 by its earlier 

11 eluricn trom the first CM Sepnadex column. Activity 

1? associated with MM 55256 was detected in fractions 82- 

14 136. These fractions were bulked and applied to a 

11 Diaion HP2C column (0.53 litre) at lOml/min. The 

16 column was washed with 700mi of deionised water and 

17 eluted with 50% propan-l-ol in 0 . IM ammonia. Fractions 
1£ (20ml) were collected and those containing MM 55256 

19 (3-21) were bulked and concenrrated in vacuo . NaK2P04 

2C was added to the concentrated solution to give a total 

21 of 1.5 litres v;ith a molarity of 0.05M and the pH 

21 adjusted to pH 6.5. The solution was then applied to a 

2 2 second CM Sephedex C25 cation exchange column (0.7 

24 litre) . The percolate was discarded and the column 

25 washed with 0.05M NaH2P04 pK 7 . 0 (1.5 litres). 
26 

27 MM 55256 was eluted using an exponential gradient of 

26 0.05M NaK2P04 pH 7.0 to 0 . 2M Na2HP04 pH 9.2 (1 litre in 
29 mixing vessel). Fractions (18ml) were collected and 

3C those fractions containing MM 55256 (80-145) were 

31 bulked and inorganic impurities removed by treating 

31 with D-al anyl-D-elanine sepharose affinity resin. The 

33 resin was stirred with the bulked fractions for 1 hour 

34 at pK 7.0 and the resin recovered by filtrarion. The 

35 resin was then washed with distilled water (2 x 1.5 

2t litre aliquots ) and eluted with 0 . IM ammonia containing 

3- 50% acetonitrile (5 x 400ml aliquots). These were then 

2t concentrated in vacuo and freeze-dried ro yield 757mc 

39 of MM 55256 . 
4C 



wo 91/06566 



I*Cr/GH89/01279 



01 - 26 - 

0 2 Exsmcle 4 

03 

0 4 A Method for PreT:arat icn of MM 55 2 56 from MM 4 7767 
05 

06 A 30ml solution containing lOOmg of MM 47767 prepared 

07 essentially as in Example 2 was heated at 70^C for e 
0£- hours. Monitoring the resulting solurion by lon-pair 

0 9 HPLC showed a mixture of MM 47767 and MM 55256 in the 
IC ratio of 45 : 55, (Waters Ciq uBondapak column 3 . Smrri x 
i: 300rrirri eluting with 0 . IM NaH2F04 pH 5 . 0 + 15% CH3CN ^ 

12 0.005M 1 -hept anesulphonic acid sodium salt at a flow 

13 rate of 2ml/min, monitoring UV absorbance at 210nm) MM 

14 47767 had a retention time of 5 . 4mins whilst MM 55256 

15 had a retention time of 8mins ( cf . vancomycin in this 

16 system has a retention time of 4 . Omins ) . 

1 7 

1£ NaH2P04 was added to the above resulting solurion re 

19 give a total of 200ml with a molarity of 0.C05M at pH 

20 6.5. The solution was then applied to a CM Sephadex 

21 C25 cation exchange column (182ml) packed m 0.05M 

22 NaH2P04 pH 6.5. The percolate was discaraed and tne 

23 coluiTLn washed with 0.05M NaH2P04 pH 7 . 0 (500ml). 
24 

25 MM 55256 was eluted using an exponential gradient of 

26 0.05M NaH2P04 pH 7.0 to 0 . 2M Na2HP04 pH 9 . 2 (500ml in 

27 mixing vessel). Fractions (16ml) were collected and 

28 those containing MM 55256 (28-43) were bulked and 

29 inoraanic impurities removed using D-alanyl-D- alanine 

30 sepharose affinity resm. The resin was stirred wirh 

31 the bulked fractions for 1 hour at pH 7.0 and then 

32 recovered by filtration. The resin was then washed 

33 with deionised water (3 x 200ml aliquots ) and eluted 

34 with 0 . IM ammonia containing 50% ecetonitrile (3 x 

35 250ml aliquots). These were then bulked, concenrr ared 
35 in vacuo and freeze-dried to yield 35.6mg of MM 55256. 
37 
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0 2 Physical and Specr rcscopic Properties ot MM 55256 
0 J 

0.^, Molecular Weight; 1S07 

05 Molecular Formula: Cg 5H9 5N9O3 iCl 2 

0 6 4 00MZ NMR m DMSO at 3 5 30K 

07 Ter r amethylsilane as internal standard. 

Oe Spectrum very similar to that of MM 47767 except for 

09 the N~methyl singlet which occurs at 6 2.4:;. 

10 

1 1 Example 5 

1 3 Preparation ox MM 55260 

14 

A 5.7 litre porrion of aqueous concern: r :::t:e was obtained 

15 from the eluate of the first Diaion HP 20 column, 
prepared essentially as described in Example 2b. 

18 

3_9 The concentrate was adjusted to pH 6.5 by the addition 

20 of Na H2PO4 and after stirring at ambient remperature 

21 the resulting precipitate was removed by filtration. 
22 

22 The filtrate was applied to a 0,89 litre. CM Sephadex 

24 C25 cation exchange column, (Na+ form) previously 

25 equilibrated with 0.005 M Na H2 PO4 pH 6.5 (CM 

25 Sephadex was supplied by Pharmacia Lrc . , Uppsala, 

27 Sweden). The column was washed with 0.005 M Na H2 FO4 

2g pK 6.5 (0.85 litre) and both percolate and washings 

29 d iscarded . 

30 

21 The column was eluted using an exponential gradient of 

32 0.05M NaK2P04 pH 6 . 8 to 0 . 2M Na2H PO4 pH 9 . 1 (1 litre 

^33 in mixing vessel) at a flow rate of 20 ml/mm. 20ml 

3^ fractions were collected. Fractions 41-90 and 151-185 

■35 were bulked, {where 186-275 contained MM 47767 and 

35 91-150 contained MM 55256). 

37 
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02 .The bulked fractions were applied to a i . ^; litre Diaion 
0^ 20 column ar 60ml/min. The colu.nnn was washed with : 

0^ litres of ceicnised warer and dilurec with 2.5 litres 

0^ of 50% propan-l-ol in 0.15M ammonia. The first 1 litre 

0^ was discarded and the remaining 1.5 litres concentrarec 

0 7 in vacuo . 
06 

^'-a '^2^0^ was added to adjust the concentrated solution 
pH6 . 5 . The solu'cion was then appi^ec lo a 0.9c- 

11 litre CM Sephadex C25 cation exchance cc_umn 

12 equilibrated in C,005M N2H2PO4 pK £.7. The column war 

13 washed with 200 ml of 0.005 M N5H2?0^ oH e.5 and 60C 

14 ml.of0.05M N>l^pP04 pH 6.5. 
15 

16 The percolate and washings were discarded and the 

1"^ column elutec using an exponential gradienr of 0.05 M 

1£ Na H2PO4 pH 6". 5 to O.i M HPO4 pH e . T (1 litre in 

1- m.ixing vessel) at a flow rate of 20 ml/rnm. 20ml 

20 fractions were collecred and monitored using uv 

21 absorbance at 2S0nm. Fractions 81-95 were bulked 

22 (where 166-210 contained MM 55256) and further 

22 processed on a Diaion HP ^0 column (275 ml). After 

24 application of the bulked fractions, the column was 

25 washed with 500 ml of deionised water. 

26 The percolate and washings were discarded and the 
2" column was eluted with 500 ml of 50"^- propan-l-ol in 
28 0.15M ammonia. 

29 

20 After 160 ml, the eluate was collecred and concentrated 

3 1 in vacuo . 

32 

33 This solution was treated with 25ml wet volume of 

34 D-alanyl-D-alanine Sepharose affinity resin by stirring 

35 for 1 hour at pH 7.0. The resin was recovered by 

36 filtration, washed with deionised water (2 x 50ml 
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02 aliquots) and eluted with 0 . IM ammonie containing 50% 

03 acetonitr ile . (4x100 ml aiiq^jots). The bulked eluates 
0-; were concentrated in vacuo a,,G freeze dried to yield 90 
05 mg of product. 

06 

07 A 60 mg portion of this product was suomitrec re 

0 8 further chromatography using Me r rex C^c 20-45i- pa c King 

09 in a 22miTi x 250mrri glass coiuiTj~i equilicrared m 0 . IM 

10 ^^a^2 6.0. (Matrex packing ma'::eriai was supplied 

11 by AJTiiccn Ltd, Upper Mill, Sronehouse, Jlos GLIO 2E1 . 

1 2 

1j The solid was dissolved in tne equilibrating buffer rc 

14 20 ml of solution which was applied to the 

15 column. The columtn was eluted wirh 0.1 M NgK2P04 pH 

16 G.O. containing 10% CH3CN at 2m.l/min. 4 . 8 ml fractions 

17 were collected and monitored using U v absorbance at 

15 280 nm*. Fractions 116-145 were bulked, concentrated in 

19 vacuo and treated with D-alanyl-D-alanine Sepharose 

2 0 affinity resin, as previously described. The resulting 
2 2 concentrate was freeze dried to yield 13 mg of MM 

22 55260. When submitted to HPLC {Waters Cig u Bondapak 

23 columin. 3 . 9 mm x 300 mm eluted with 0.1 M N3K2PO4 pH 

24 6.0, containing 10% CH3CN at a flow rate of 2 ml/miin, 

2 5 monitored by u V absorbance at 2 20 nm ) . MM 55 2 60 had a 

26 retention time of 33 minutes, (cf. vancomycin in this 

2 7 system had a retention time of 7.1 m.inutes ) . 
25 

2 9 Properties of MM 55260 
30 

3^ FAB mass spectroscopy indicated a molecular ion (M 

32 Na"^ ) at 1830 + 1. 

3 3 



wo 91/06566 



FCT/GBS9/01279 



01 - 30 - 

0 2 Example 6 

03 

0 4 Preparation of the aalvcone of MM 47767 f MT 55261: 
05 

06 MM 47767 (lOOmg, 0.055 mmol ) was dissolved in 5M 

07 hydrochloric acid (10 ml) and the resulting solution 
05 was neared in an oil bauh at lOO^C. The reacrion was 
OS monirored by HFLC on a Spheriscrb SIO 0DS2 column 

10 eluting with acetonit r lie/ 0 . 0 5M aqueous sodium, acerare 

11 pH5 . 0 buffer mixtures. After 11 minutes the reacrion 

12 solution was cooled in an ice bath and adiusted to pH 
12 8,0 with dilute aqueous sodium hydroxide. The solution 

14 was then freeze dried and the resultinc crude solid was 

15 de-salred and purified by passage through a column of 

16 Diaion H?20 SS resin eluting with water grading ro 30% 

17 propan-l-ol in water. The fractions were monitored by 
15 HPLC (as above) and those conraining the pure aglycone 
15 were pooled and freeze dried to afford the title 

20 compound, MT 55261 (51 mg , 76%). >^m^xi^2^) 278nm 

21 (C 7430); umax (KBr) 1653,1600,1507, 1209, 1061 cm"^; 

22 m/z (positive xenon F.A.B; glycerol/ thioglycerol/TFA ) 

23 MH+ 1212. 
2 4 

25 The antibacterial activity of MT 55261 was determined 

26 by the microtitre method as described in Example lb. 

27 The results are shown in Table 2 . 
26 
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0 2 ^^.xample 7 

n - 

0 4 r e o a r 5 1 1 c n c f t c- s e u c c a c ^ c o n e c r ^ ~ ^ r - 

. 05 'MT 55262) 

06 

,07 MM 47767 (200mc, 0.11 mmol ; m im nvarccnicric ac^c 

0 6 (2Cml; was heared m an cil i^atn a- 1 : : :;-c: me 

0- reacrion solution was monitored ay HFLC a^: cescrioed 

for the preparerion of the corresponding aclycone, 
(Example 6). After 38 minutes the reaction solution 
^-'ss cooled in an :ice bath and adnusrec zc oH e.O with 
dilute aq-aeous sodium hydroxide. Tne solution was then 
i< freeze dried and the resulting cruce solid was 

de-salted and purified cy passage rnrough a column of 
diaion KP20 SS resin elutinc with water grading to 40% 
1^ prcpan-l-ol in water. The fractions were monitored by 

16 KPLC (as above; and those containing tne purified 

15 pseudoaclycone were pooled and freeze dried to afford 

2C T.he title compound, MT 55262 (35mg, 23%). Xryiax 277nm 

-1 7565); Vppsx (>^Sr) 1654 , 1596,1490, 1211, 1060 cm"!; 

22 m/z (positive xenon F.A.E; glycerol/ t hi ogiycerol/TFA ) 

2 3 MH*^ 1 355. 

24 

25 The antibacterial activity of MT 55252 was determiined 

26 by the microtitre method as described m Example lb. 

27 The results are shown in Table 2. 
28 
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Table 2 

Antibacterial activity of MT 55261 end mt 55262 aoams: 
a range of organisms, determmec by the 
microtitre method 
(MIC pc/ml) 



ORGANISM 


MT 55261 


MT 5526 2 


Bacillus subtilis ATCC 


66 3 3 


4 . 0 




- C 


Ccrynebacrer ium xeros is 










NCTC 9 7 55 










Sarcina lurea NCTC 8 340 




6 . 0 




. C 


Staphylococcus aureus 








1 Oxford 








. 0 


Russell 




1:1 


4 


. C 


V573 MR' 




^ (~ 


4 




S . saprophyticus ' FLl ' 




16 


4 


. 0 


'FL2' 




1 e, 


6 


. 0 


S.epidermidis 60137 




16 




0 


5 4 815 




16 


4 


0 


Streptococcus pyrogenes 


CNIO 


16 


8 


0 




1950 










1951 


16 


8 


0 


S.agalactiae 'Hester' 




32 


4 


0 


S. sanguis ATCC 10556 




32 


16 




S.viridans 'Harding ' 




3 2 


4 


0 


S. pneumoniae Pu7 




32 


4 


.0 


S . f aecalis : 











* Multi-resistant ( Methicillin , Tetracycline, 
Erythromycin and Gentamicin resistant) 

Reference Example 
Preparation of A.ffinity resin 

The N-hydroxy succinimide ester of 6- aminohexanoic acid 
sepharose 4E (60g) was placed on a glass sinter and 
washed with ImM hydrochloric acid solution (2 litres) 
under suction. The wet cake was then added to a 
solution of D-alanyl-D-alanine (l.Sg) in O.IM sodium 
bicarbonate solution (60ml) and occasionally shaken 
over the next hour. The suspension was filtered under 
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CI sucrion and the residue suspended in 0 . IM tris 

o: ( hydroxymethyl ) aminomethane (THIS) (100ml) for 1 hour 

0'-; anc rhen refilterec through a. cless smrer. The cake 

Or was washed successively with C . IM sodium bicar con a re 

06 solution, 0.05M TRIS (conTiaininc C . 5M sodium chloride;, 

07 0.05M formate buffer an pH 4.0 (containing 0 . 5M sodium 
06 chloride) and finally distilled water. The affinity 
09 resin was then stored at A^C in aqueous suspension. 

IC 
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CLASSIFICATION OF NCIB 40011 



Methods used 

The methods followed vere those recommended by the International 

Streptomyces Project for the characterization of Streptomyces 

species [Shirling, E.B. and Gottlieb, D. "Methods for the characterisation 

Streptomyces species" Int. J. Syst. Bac t er i o 1 . , 1 6 : 3 1 3- 3^0 (1966)] 
and those recommended for the characterization of Amy co la t a and 
Amy CO la topsi s species (Lechevalier, M.F., Prauser, H., Labeda. D.A. 
and F<uan, J. -5- "Tvo new genera ot nocardioform ac t i nomvce t es : Amyolata 
gen, nov. and Amy cola tops i s gen, nov . Int. J. Syst. Bacterioi. 36: 
29-37 ( 1986) ] . 



The isomers of d i ami nop i mel i c acid (DAP) and the car nohy d ra t es in hydro- 

lysales of vhole cells vere established by Thin Layer Chromatography (TLC) 

using tlie methods described by Komagata and Suzuki {Komagata, K. and Suzuki. 

K.-I. "Lipid and Cell-Vall Analysis in Bacterial Syslematics" Methods 

in Mi crobi ology , 19 : 161 -207 (1987)]. Mycolic acids vere 

determined by the methods described by Minnikin et ai . |Minnikin. D. 

E., Hutchinson, I-G. and Caldicoti, A.E. "Thin Laiver Chromatography or 

Methanolysates of Mycolic Acid Containing Bacteria" J. Chroma tog r. 

188: 221-233 (1980) ] . 
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RESULTS . 

1 . Cullural Characteristics : 

Cviltiire NCIB /jQOII grev on all the grovth media recommended by the I5F, 
I'crming veil developed, cream/pale orange to orange substrate mycelium and 
■white aerial myceliun;. No soluble pigments vere ceiected on any of the 
media used-, The cultural c harac t e r i s i t cs of NCIB ^0011 on various media 
are summarised in Table 1. 

2. Chemical Characteristics: 

I^ydroiysed whole-cells ol the culture NCIB ^001 i eoiuainea nie riieso isome: 
of diaminopimelic acid. Arabinose and Galactose vere the major sugars 
present while ribose vas detected in minor quantities. hvcolic acids 
were not present. These results indicate thai 'jv:];\-.:-v ■:Clb -^-'J''-]! has a 
cell -vail type IV vith type A sugar pattern (Lecnevalier ei ai. 19B6). 
However, lack of mycolic acids places this culture irmly outside the genus 
Nocardia sensu strictc. 

3 . Physiological character isi t cs : 

Key physiological cha r ac t e ri s i t cs of culture NCIB 40011 and Amycolatopsis 
orientalis ATCC 19795 are listed in Table 2. 
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Table 1: 



Growth characteuistics of NCIB AOOll after \u dav.s at 28 °C 



MEDIUM 



GROWTH AERIAL MYCELIUM SUBSTRATT 

Formation Colour MYCELIUM 



SOLUBLE 
PIGMENT 



ISP 2 



Good 



Poor 



White Pale orange None 



ISP 



Good 



V poor White 



Orange 



Nont 



ISP A 



Gooc; 



Fai: 



Uhi tp 



Pale orange None 



ISP 



Fa i r 



Poor 



Whi re 



( ) r a r:i p 



hi one 



ISP 6 



Poor 



r^] o n e 



C r e a n: 



N 0!")G 



ISP 7 



Good 



Poor 



Orange Orange 



None 



Nutrient Poor 
Agar 



None 



Nont 



Benne t t s 
Agar 



Good 



None 



None 



Czapek- 
Dox Agar 



Good 



V poor Uhite Cream/vtii tt 



None 
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Physiological charac t er 1 si t i cs of NCIB ^QQll after days at 28°C 



CHARACTERISTICS 



NCIB 



Amy CO 1 a t ops i s 

o r- i e n t a 1 1 s 
Al'CC 19 79b 



becomposi 1 1 on o t : 
Aden: ne 
Case! n 

Hypoxan thine 
Ty ros ine 
Xan thine 
Production of : 

Nitrate reductase 
Amylase 
Urease 
Melanin 
Escul 1 nase 
Gela t i nase 
Decarboxylation ot : 
Ben2oa t e 
Citrate 
Mnca t e 
Mala te 
Growth in the presence 



of : 



Lysozyme (500 u./mi) 

Sal icy la te 

NaCl (5X. u/v) 

Rifampicin (50 ug/ml) 
Growth at : 

28 C 

37 C 

^5 C 
Utilization 



of carbohydrates as 

sole carbon sourc es : 
Adoni tol 
Arabinose 
Cel lob i ose 
Dex t ri n 
Ery thr i tol 
Galac t ose 
Glucose 
Inosi to] 
Lar tose 
Hal tose 
Manni t oi 
Hell bl ose 
cK-methyl-D-glucoside 
Raf f inose 
Rhamnose 
Sal i c i n 
Sorbi tol 
Sucrose 
Trehalose 
Xylose 
(Control : no sugar) 



Key: 



~ variable result 



W0 91/(»6566 _ 3. _ PC17GH89/01279 

Identification of NCIB AOOll : 

Based on key chemical, pliysioiogical and morphological leatures, culture 
NCIB ^4 001 1 is identified as an atypical strain of Amy col a tops is orientalis 
The results obtained from physiological and morphological tests sliov that 
NCIB ^40011 differs substantially Irom the published results for both the 
type strain of Amycola topsi s o r i en tal i s (ATCC 19795) and 21 other 
isolates o£ the species (Lechevalier e t al . , 1986)- Houever, NCIB ^0011 
differs significantly from the published results for related genera such a 

Am V col atopsis or i en talis subs p. iurida . Amy co la t ops 1 s mediterranea . 
Amycola tops is rugosa and Amy co la tops 1 s sulphur e a f Ltf c ne va i : e :" e i i-.i . . 
1986). Therefore, culture NCIB AOOll is identified as a nev and atypical 
strain of the species Amy cola t ops i s orientalis . 
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^ tniernnnonai Aoo\tca\ion No: PCT/ (7c;' / " / 9 

' MICROORGAMISMS | 

. ' ' - . , . , o, rrv* ci»« n»oo** <■ 



A. (DflBTinCATTOB Of OBPODIT » 



Ka^no of dffooaJtftry inotnutJOi 



NATIONAL COLLECTION OF INDUSTRIAL AND MARINE BACTERIA 



Ad«r*ft* (H 0*(«>art»rr tn«mrt)»*^ (ir,cli**i„, ^.inJ to 



Torry Research Station, PO Box 3:, : . ..-ohev r^-h 
Aberdeen , AE'. 8DG, United Kinadoir, ' ' ^ 



Ovta cl 



□ 



«">D'O"''T0O nTA-no pop «,MICM .BD.CATWBO ARIl BADO . ,„ 



-•• '•'••••0 —in ih. .n,.,„,„on., .ocnc.i, 



M. CEES . 

ROOM 010 EXT. esffs 



F O'fTi PCT RO IV 
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1 . A compound of formula I or pharmaceut ically 
accsDtable derivative thereof: 



5 z 




wherein is hydrogen and is methylamino (MM 47767) 
or is methylamino and R^ is hydrogen (MM 55256) and 
wherein one of R^ , R^ and R^ is the group: 



and the other two of R^ , and R^ are hydrogen; or the 
substance designated MM 47766 characterised by having 
the following characteristics : - 

(i) it has an apparent molecular weight of 1969±2 by 
FBst Atom Bombardment (FAB) Mass Spectroscopy; 

(ii) it may be obtained by the cultivation of a 
microorganism of the genus Amycolatops is 
(previously known as Nocardia ) ; 
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01 - ^1 _ 

02 (iii) its retention time in high-performance liquid 

03 chromatography (h.p.l.c). usinc a C18 u 

04 Bondapak (Trade Mark) column packinc (column 
.05 size 3.9mm diameter x 300mm long), with an 

06 aqueous 0 . IM NaK2P04 solvent sysrem at pK 6.0 

07 containing 10% acetonitrile at a flow rate of 
oe 2ml/min. is approximately 4.6 minures as 

09 measured by u.v. absorption at 220 and 280 

10 nm(packed h.p.l.c. column supplied by Warers 

11 Associates, U.S.A. ); and 
12 

13 (iv) it shows antibacterial activity against 

14 Staphylococcus aureus V573, or 
15 

16 the substance designated MM 55260 characterised 

17 by having the following characteristics:- 
18 

19 (1) it has an apparent molecular weight of 1830±1 by 

20 Fast Atom Bombardment (FAB) Mass Spectroscopy. 
21 

22 (ii; it may be obtained by the cultivation of a 

23 microorganism of the genus Amvcol atoos is 

24 (previously known as Nocardia ) . 
25 

26 (iii) its retention time in high-performance liquid 

27 chromatography ( HPLC ) using a ClSu Bondapak 

28 (Trade Mark) column packing (column size 3 , 9rnm 

29 diameter X 30mim long) with an aqueous 0 . Im 

30 NaH2P04 solvent system at pK 6.0 containing 10% 

31 CH3CN at a flow rate of Iml/min. is 

32 approximately 33 minutes as measured by U.v. 

'33 absorption at 220nm {packed HPLC column supplied 

34 by Waters Associates, U.S.A.). 
'35 
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( iv ) it shows antibacterial activity against 
Staphylococcus aereus V573. 

2. A process for the production of MM 47766, MM 
47767, MM 55256 or MM 55260 as defined in claim 1 which 
process comprises cultivating a producing 
micro-organism and subsequently isolatina MM 47766, MM 
47767, MM 55256 or MM 55260 or a derivative thereof 
from the culture. 

3 . A process for the preparation of the substance 
MM 47766, MM 47767, MM 55256 and/or MM 55260 which 
comprises separating MM 47766, MM 47767, MM 55256 
and/or MM 55260 or a derivative thereof from a solution 
thereof in admixrure with other ant ibacr er ially active 
substances and/or inactive substances by adsorption 
onto an affinity resin. 

4. A process as claimed in claim 2 or claim 3 
wherein the producing microorganism is Amvcolatops is 
or ientalis NCIB 40011. 

5. Amvcolaroosis or ientalis NCIE 40011 or a m.uranr 
thereof in biologically pure form. 




(II) 
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or a compound designated MT 55262 of formula (111^: 




(III) 



1 

c 



' • A process for the preparation of the compound MT 

55261 of formula (II) or MT 55262 of formula (III) as 
defined in claim 6 comprising the hydrolysis of the 
compound MM 47767 of formula (I) as defined in claim l. 

e. A pnarmaceut ical composition comprising a 

compound according to- claim 1 or a compound according 
to claim 6 together with a pharmaceur ically accecrable 
carrier or excipient. 

9 . A method of treating bacterial infections in 

animals including humans which comprises administering 
thereto an effective non-toxic amount of a compound 
according to claim 1 or claim 6 or a composition 
according ro claim 8. 



3- 



10* A compound according to claim 1 or claim 6 for 
use in therauv. 



wo 91/06566 



PCr/GB89/01279 



01 - ~ 

02 11. A compound according to claim 1 or claim 6 for 
use in the treatment of bacreriel infections in animals 

04 including humans. 

05 

OC: 12. Use of a compound according to claim 1 or claim 

^'^ 6 m the manufacture of a medicament for use in the 

06 treatment of bacterial infections m animals incluc^nc 

0 9 humans . 

10 
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